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Dieser Internationale Recherchenbericht wurde von der Internationalen Recherchenbe horde erstellt und wird dem Anmelder gemaB 
Artikel 18 ubermittelt. Eine Kopie wird dem Internationalen Biiro ubermittelt 

Dieser Internationale Recherchenbericht umfa3t insgesamt __3 Blatter. 

|~X~| Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



1. Grundlage des Berichts 

a. Hinsichtlich der Sprache ist die internationale Recherche auf der Grundlage der internationalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist 

| | Die internationale Recherche ist auf der Grundlage einer bei der Behorde eingereichten Ubersetzung der internationalen 
Anmeldung (Regel 23.1 b)) durchgefuhrt worden. 

Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotide und/oder Aminosauresequenz ist die internationale 
Recherche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 
| | in der internationalen Anmeldung in Schriflicher Form enthalten ist. 

zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 



b. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



bei der Behorde nachtraglich in schriftlicher Form eingereicht worden ist. 

bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

Die Erkl&rung, daf3 das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht uber den Offenbarungsgehalt der 
internationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

Die Erklarung, dafi die in computerlesbarer Form erfafBten Informationen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 

Bestimmte Anspruche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 
Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 



4. Hinsichtlich der Bezeichnung der Erfindung 

|~X~| wird der vom Anmelder eingereichte Wortlaut genehmigt. 
| | wurde der Wortlaut von der Beh6rde wie folgt festgesetzt: 



5. Hinsichtlich der Zusammen fas sung 

wird der vom Anmelder eingereichte Wortlaut genehmigt. 

wurde der Wortlaut nach Regel 38.2b) in der in Feld III angegebenen Fassung von der Behorde festgesetzt. Der 
| | Anmelder kann der Behorde innerhalb eines Monats nach dem Datum der Absendung dieses internationalen 
Recherchenberichts eine Stellungnahme vorlegen. 

6. Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu veroffentlichen: Abb. Nr. 1 



[X] wie vom Anmelder vorgeschlagen keinederAbb. 
| | weil der Anmelder selbst keine Abbildung vorgeschlagen hat 
| | weil diese Abbildung die Erfindung besser kennzeichnet. 
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A method and a device for placing and re-melting shaped parts of 

solder material 

The present invention relates to a method for placing and re-melting a 
5 multitude of shaped parts of solder material on a bond pad arrangement 
of a substrate, said bond pad arrangement comprising a multitude of bond 
pads, and for subsequent re-melting of the shaped parts of solder material 
on the bond pads. Furthermore, the present invention relates to devices 
suitable for implementing this method, according to the preambles of 
10 claims 9 and 14. 

Methods of the type mentioned above are used for example in so-called 
wafer bumping, in the production of so-called chip-size packages, or in 
the production of ball grid arrays. Basically, the above-mentioned 
methods involve the production of a multitude of uniformly shaped bond 
pad metallisation areas or contact metallisation areas in a specified 
arrangement, on a substrate surface. To this effect, the following methods 
have been used up to now. In the first method, placement or arrangement 
of solder material deposits on the bond pads takes place as part of an 
individual placement method, and subsequent re-melting takes place by a 
separate application of heat energy, for example laser energy, to the 
solder material deposits or to shaped parts of solder material. In the 
second method, for example in a mask application process, solder 
material deposits are applied as a paste-like material, and subsequent re- . 
melting is carried out in an oven, at the same time for all the solder 
material deposits. 

The first method is particularly advantageous in that as a result of 
individual application of thermal energy to the solder material deposits or 
30 to the shaped parts of solder material, in particular in the case where 

laser energy is used, the substrate is exposed to as little thermal load as 
possible. However, this method is also correspondingly slow in its 
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implementation. The second method, in particular due to the rapidly 
progressing re-melting process, makes it possible to achieve a large 
throughput with accordingly large numbers being produced. However, the 
implementation of such a method is associated with considerable 
production costs, in particular due to the considerable expense of the 
equipment required. Furthermore, depending on the type of the substrate 
to be treated in this way, problems will be encountered due to the 
substantial thermal loads experienced. 

WO 98/12738 describes a method in which an aperture screen is arranged 
above a substrate which comprises a bond pad arrangement, such that the 
apertures present in the aperture screen correspond to the bond pads of 
the substrate. Subsequently, by means of a vacuum pipette, individual 
shaped parts of solder material are inserted in the apertures of the 
aperture screen. After the arrangement has been preheated in an oven, the 
shaped parts of solder material are melted on by application of xenon 
light which is projected from the side of the aperture screen facing away 
from the substrate. 

It is thus the object of the present invention to propose a method of the 
type mentioned in the introduction, and to propose a device which is 
suitable for implementing such a method, which device and method make 
it possible to place and subsequently re-melt a multitude of shaped parts 
of solder material on bond pads of a substrate as economically as possible 
while at the same time keeping thermal exposure of the substrate as low 
as possible. 

This object is met by a method with the characteristics of claim 1, and by 
a device with the characteristics of claim 9 or 14. 

In the method according to the invention, first a template device which 
comprises a multitude of template apertures for accommodating shaped 
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parts of solder materials, is arranged opposite a substrate comprising a 
bond pad arrangement such that the shaped parts of solder material are 
associated with the individual bond pads, followed by scanning of the 
template aperture with an optical scanning device for detecting shaped 
parts of solder material, and then followed by application of laser energy, 
from a laser device which is arranged at the rear of the template device, 
to the shaped parts of solder material accommodated in the template 
apertures, such that laser energy is applied through the template device, 
to the shaped parts of solder material. 

This makes it possible to detect any defective spots very early, i.e. prior 
to any quality assurance test which may take place after the re-melting 
action. Furthermore, the laser device can be made to be triggered only if 
a shaped part of solder material is present at the particular bond pad, thus 
preventing any thermal damage to the substrate due to the bond pad being 
directly exposed to laser energy. 

Thus the process according to the invention combines a template method 
which is suitable for carrying out a particularly time-saving placement 
action, with a laser re-melting process which, from the point of view of 
thermal load, is particularly gentle on the substrate. 

In a particularly preferred variant of the method, singling-out, which is 
necessary for applying the individual shaped parts of solder material, 
takes place in the template device itself, from a quantity of shaped parts 
of solder material accommodated in the template device, by filling of the 
template apertures which are arranged in an aperture screen of the 
template device. In this variant of the method, the template device itself 
serves as a reservoir for the shaped parts of solder material, thus 
obviating the need for a separate feed device for feeding shaped parts of 
solder material to the template device. 
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In a variant of the method which is also very advantageous, singling out 
of the shaped parts of solder material by the template device takes place 
by removing shaped parts of solder material from a quantity of shaped 
parts of solder material arranged outside the template device, such that 
during removal, the template device's template apertures, which are 
arranged in an aperture screen, are filled. 

In this variant, the template device itself serves as a removal device, so 
that there is no need to provide a separate device for supplying shaped 
parts of solder material to the template device and for removing shaped 
parts of solder material from said template device. 

It has also been shown to be particularly advantageous if application of 
laser energy to the shaped parts of solder material takes place via the 
optical scanning device which is already being used for detecting shaped 
parts of solder material. 

If that variant of the method is used where, as explained above, the 
template device itself serves as a reservoir for the shaped parts of solder 
material, it is advantageous if filling of the template apertures arranged 
in an aperture screen of the template device, takes place by means of a 
filling chamber which can be moved over the aperture screen and which 
is open towards said aperture screen. 

A further advantageous option when realising the variant of the method 
according to the invention where the template device itself serves as a 
reservoir for the shaped parts of solder material, consists of filling the 
template apertures which are arranged in an aperture screen of the 
template device by means of a paddle-wheel device which can be moved 
parallel to the surface of the aperture screen, rotating on its movement 
axis. 
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CLAIMS 

A method for placing a multitude of shaped part/of solder material 
on a bond pad arrangement of a substrate, saic/bond pad 
arrangement comprising a multitude of bond/pads, and for 
subsequent re-melting of the shaped partsyof solder material on the 
bond pads; 

characterised by 
the following process steps: 

- Arrangement of a template devic^ (21, 40, 51, 56, 65, 75) 
comprising a multitude of template apertures (27, 48, 61, 70) for 
accommodating shaped parts^of solder material (20) opposite a 
substrate (23, 49, 64) comprising a bond pad arrangement (29), 
such that the shaped parts , of solder material are associated with 
the individual bond pads 7^28, 50, 63); 

- Scanning of the template^p^ertures (27, 48, 61, 70) with an 
optical scanning devic^) for detecting shaped parts of soider 
material (20); / 

- Application of laser energy to the shaped parts of solder material 
(20) accommodated in the template apertures (27, 48, 61, 70) 
using a laser de.vice (39) arranged at the rear of the template 
device (21, 40/51, 56, 65, 75) such that said laser energy is 
applied to the shaped parts of solder material through the 
template device. 



The method according to claim 1, 
char a^c terised in that, 

in the template device (40, 51), singling out of the shaped parts of 
solder material (20) from the bulk of shaped parts of solder 
material accommodated in the template device, takes place by 
filling the template apertures (48) arranged in an aperture screen 
(41). 
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3. The method according to claam 1, 
characterised in/ that, 

by means of the templat/ device (56, 65), singling out of the 
5 shaped parts of solder material (20) from a quantity (57) of shaped 

parts of solder material outside the template device, takes place by 
filling the template Apertures (60, 70) which are arranged in an 
aperture screen (58% 66). 

10 4. The method according to claim 3, 
c h a r a c t AJ" j/s e d in that, 
ht\ applicationlof Yaser energy to the shaped parts of solder material 

rfj (20) takes ptetfe v^a the optical scanning device (32). 

tp 15 5. The method/according to claim 2, 
,j characterised in that, 

f"" filling of tfhe template apertures (48) arranged in the aperture 

p' ! screen (41) of the template device (40) takes place by means of a 

J?i filling chamber (47) which can be moved over the aperture screen, 

' 20 said filling chamber being open towards the aperture screen. 

6. The method according to claim 2, 
characterised in that, 

filling of the template apertures (48) arranged in the aperture 
25 screen (41) of the template device (51) takes place by means of a 

paddle-wheel device (52) which is guided parallel to the surface of 

T" ~ 

7. THe method according to claim 3, 
30 c/h aracterised in that, 
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filling of the template apertures (60, 70) arranged in the aperture 
screen (58, 66) of the template device (5p, 65), takes place by 
means of pressure below atmospheric. 

The method according to one or seyeral of the preceding claims, 
characterised in tha 

the pressure exerted on the shaped parts of solder material (20) 
accommodated in the template Apertures (70) for establishing 
contact with the bond pads (6^5) is generated by means of pressure 
above atmospheric. 

A device for placing a mu/titude of shaped parts of solder material 
(20) on a bond pad arraignment (29) of a substrate (49), said bond 
pad arrangement comprprogY multitude of bond pads (50), and for 
subsequent re-melting ,o|f the shaped parts of solder material on the 
bond pads, with an ajyerjure screen (41) for exposed 
accommodation of simplified shaped parts of solder material in 
template apertures/(48) of the aperture screen (41) allocated to 
individual bond pads (50) of the bond pad arrangement (29), , such 
that the shaped/parts of solder material can be exposed to laser 
energy from t^ae rear by means of a laser device (39), 
characterised in that, 

the aperture screen (41) is designed as a container wall of a 
template device (40, 51) which is used to transfer the shaped parts 
of solde/ material on the bond pad arrangement (29) and which 
comprises a container (47, 51) for holding a quantity of shaped 
parts/of solder material, with the aperture screen comprising a 
sinefling-out device (47, 52). 

le device according to claim 9, 
haracterised in that, 
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the singling-out device (47, 52) is designed $6 that it can be moved 
over the aperture screen (41). 

The device according to claim 10, 
characterised in that, 

the singling-out device is a filling (Chamber (47) which can be 
moved over the aperture screen (4/1), said filling chamber being 
open towards the aperture screen. 



The device according to claim 10, 
characterised in /hat, 
the singling-out device is a/paddle-wheel device (52) which can be 
moved over the aperture screen (41), with radially open transport 
compartments delimited py paddles (54) of the paddle-wheel 
device. N 



The device accordin 
characteris 



to ofve or several of claims 9 to 12, 
in that, 

the singling-out device (47, 52) is accommodated in a closed space 
(45) which is formed by the template device (40, 51) whose rear 
wall (42) which/is opposite the aperture screen (41) is made so as 
to be transpare/it. 



A device foyplacing a multitude of shaped parts of solder material 
(20) on a bond pad arrangement of a substrate (64), said bond pad 
arrangement comprising a multitude of bond pads (63), and for 
subsequent re-melting of the shaped parts of solder material on the 
bond psids, with an aperture screen (58, 66) which comprises a 
multitude of template apertures (60, 70) for accommodating shaped 
part/ of solder material, 
c hi a racterised in that, 
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the aperture screen (58, 66) serves as a housing part of a template 
device (56, 65) configured as a singlin^-out device, with the 
template device (56, 65) comprising ^transparent rear wall (67) 
arranged opposite the aperture scree 

The device according to claim 14/ 
characterised in th^t, 

the diameter of the template apertures (60) formed in the aperture 
screen (58) is smaller than tlie smallest diameter of the shaped 
parts of solder material (20)/ 

The device according to claim 14, 
characterised jiKit hat, 

the diameter of the tenml^e apertures (70) formed in the aperture 
screen (66) is larger thljn the largest diameter of the shaped parts of 
solder material (20), and that the distance a between the aperture 
screen and the rear wall (67) is smaller than the smallest diameter d 
of the shaped parts of solder material (20). 



The device according to one or several of claims 9 to 16, 
characterised in that, 

the wall structure of the aperture screen (24, 41, 58, 66, 74) and/or 
the sidewalls (^6) of the filling chamber (47), which can be moved 
over the aperture screen, is flexible across the area of the aperture 
screen. 



The device^according to claim 17, 
characterised in that, 

the wall structure comprises at least three layers, with a flexible 
compression layer (79, 82) sandwiched between two wear-resistant 
surface /layers (77, 78, 80, 81). 
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The device according to claim 18, 
characterise dfYfNj that, 



the compression layer/(p9, o2) is made from a plastic material, and 
the surface layers 01, 78, 80, 81) are made from metal. 



